Abstract. The Sun is forced into an orbit around the barycenter of the solar system because of the changing mass distributions of the planets. Solarplanetary-lunar dynamic relationships may form a new basis for understanding and predicting cyclic solar forcing functions on the Earth's climate.
Using the NASA-Jet Propulsion Laboratory planetary ephemeris DE-102, a time-tabel of paired synodic conjunctions has been prepared for the four major planets extending more than 16.000 yr in the past and 100 yr into the future Sanders and Fairbridge, 1987) .
While all planetary orbital periods are somewhat irregular over short-term intervals, when calculated over time periods > 1000 yr, long-term means establish a pattern of beat frequencies that conform to a complex harmonic system with an approximately log/log relationship with a constant slope.
The slope formula, where v denotes harmonic and u denotes the period (in years), is as follows:
Without exception, all beat frequencies and resonance periods are commensurable (in simple, whole-integer ratios), subject to "errors" that decrease systematically over greater time intervals (10 −5 at > 10 4 yr). For the lunar planets, comparable pair beat frequencies are found in the spectral analysis of monthly sunspot numbers (Currie, 1973) and in the time domain the numbers have been found to correspond to the ephemeris predictions (Verma, 1986) .
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This astronomical time-table provides a basis for comparison with the history of behavior patterns of (Fairbridge, 1989; Shirley, Sperber, and Fairbridge, 1990; Haubold and Beer, 1992) : 
